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Table S1: Calculated (B3LYP/def2-SVEC chemical shift (ppm) for model H. Results for equiv-
alent nuclei are given in groups. The numbering of groupsraratki refers to Figure 10.

Group/Nucleus &, vacuo® Ol 0,° Ol — %% sl — Gin vacuo®

C3 131.74 125.66 -0.89 126.55 -6.08
C8 132.79 127.28 -0.86 128.14 -5.51
Cl4 138.24 132.75 -0.89 133.64 -5.49
C4 138.21 133.24 -0.93 134.17 -4.97
G3 142.80 139.63 -0.90 140.54 -3.17
G5 134.89 132.00 -0.89 132.88 -2.89
G2 122.25 124.33 -0.95 125.28 2.09
G9 161.34 164.28 -0.95 165.23 2.94
G7 128.81 134.27 -0.98 135.25 5.47
G8 134.17 139.69 -0.95 140.64 5.51
G4 136.20 141.80 -1.00 142.80 5.60
Gl 122.19 128,55 -1.00 129.54 6.35
G6 126.93 133.74 -0.96 134.70 6.80

an vacuo result.

b Dynamically solvated model.

¢ A posteriori extracted solvent magnetisability anisoyroprrection.
d Approximate electrostatic contributiod.

€ Total solvation-induced change.



Table S2: Calculated (B3LYP/def2-SVEC chemical shift (ppm) for model G. Results for equiv-
alent nuclei are given in groups. The numbering of groupsraratki refers to Figure 10.

Group/Nucleud  dinvaco® Ol® [ O — 3° 0l — Sinvacuo'

Cl1 131.11 12550 -0.94 126.44 -5.60
C6 134.44 129.00 -0.90 129.90 -5.44
Cl4 138.29 133.65 -0.97 134.62 -4.64
C13 135.46 132.23 -0.93 133.16 -3.23
C10 143.02 139.98 -0.95 140.93 -3.04
C12 143.03 140.45 -0.95 141.40 -2.57
Cc7 128.37 128.13 -0.94 129.07 -0.24
C5 132.92 132.82 -0.91 133.73 -0.09
C4 156.18 157.57 -0.92 158.48 1.39
G3 121.12 12355 -0.99 124.54 2.43
G2 161.49 164.41 -0.99 165.40 2.92
Gl 48.06 5182 -1.04 52.86 3.76
C24 130.35 134.75 -0.97 135.73 4.40
C19 135.94 140.94 -1.04 141.98 5.00
C18 121.59 127.01 -1.03 128.05 5.42
Cle 136.19 141.94 -1.05 142.98 5.74
C17 120.41 127.16 -1.04 128.20 6.75
C26 127.19 134.00 -1.00 135.00 6.81
C25 127.14 134.39 -1.02 13541 7.25
C8 127.91 135.65 -1.02 136.67 7.74
C9 118.45 137.80 -1.00 138.80 19.35

@ The practically chemically equivalent nuclei that are aged over, are C21-C23.
b In vacuo result.

¢ Dynamically solvated model.

d A posteriori extracted solvent magnetisability anisogroprrection.

€ Approximate electrostatic contributiodg.

f Total solvation-induced change.



Table S3: Calculated (B3LYP/def2-SVBC chemical shift (ppm) for model F. Results for equiv-
alent nuclei are given in groups. The numbering of groupsraratki refers to Figure 10.

Group/Nucleud  dinvaco® Ol® [ O — 3° 0l — Sinvacuo'

C21 131.32 125.20 -0.95 126.15 -6.12
Cl6 134.87 130.05 -0.92 130.97 -4.82
C24 138.07 133.36 -0.97 134.34 -4.70
C22 142.94 139.09 -0.97 140.05 -3.85
C20 142.57 138.95 -0.98 139.93 -3.61
Cl4 152.29 149.35 -0.88 150.23 -2.94
C23 135.32 132.79 -0.96 133.75 -2.53
C15 135.83 133.33 -0.90 134.22 -2.51
G1 151.83 149.64 -0.87 150.51 -2.19
C17 131.36 130.62 -0.96 131.59 -0.73
G4 126.60 128.32 -0.95 129.27 1.72
C34 131.95 133.95 -0.96 134.91 2.00
G6 121.53 123.76 -0.99 124.75 2.23
G2 124.89 127.13 -1.00 128.13 2.24
G5 161.40 164.44 -0.98 16541 3.04
G3 131.21 134.68 -1.00 135.68 3.47
C26 136.12 14111 -1.06 142.17 4.99
C36 126.99 132.87 -1.04 133.91 5.88
C35 127.91 134.35 -1.05 13541 6.44
C29 135.96 142.73 -1.06 143.79 6.77
C28 121.83 128.85 -1.06 129.91 7.02
C18 127.46 134.54 -1.04 135.58 7.08
ca7 121.40 128.70 -1.07 129.77 7.29
C19 130.73 141.26 -0.98 142.25 10.54

@ The practically chemically equivalent nuclei that are aged over, are C30-C25 and C31-C33.
b |n vacuo result.

¢ Dynamically solvated model.

d A posteriori extracted solvent magnetisability anisogroprrection.

€ Approximate electrostatic contributiod.

f Total solvation-induced change.



Table S4: Calculated (B3LYP/def2-SVE)C chemical shift (ppm) for model E. Results for equiv-
alent nuclei are given in groups. The numbering of groupsraratki refers to Figure 11.

Group/Nucleus &, vacuo® Ol 0,° Ol — %% sl — Gin vacuo®

C8 134.21 127.78 -0.88 128.66 -6.43
Cl4 135.82 130.82 -0.92 131.75 -5.00
Gl 146.83 141.94 -0.91 142.85 -4.89
G2 133.05 128.38 -0.88 129.26 -4.67
C3 134.25 129.71 -0.91 130.62 -4.54
C4 129.92 131.53 -0.97 132.50 1.61
G10 161.99 164.12 -0.99 165.11 2.13
G4 120.42 122.72 -0.98 123.70 2.30
G3 139.12 143.47 -0.89 144.36 4.35
G9 26.68 31.11 -1.03 32.14 4.43
G5 127.13 132.76 -1.00 133.75 5.63
G6 131.72 138.19 -0.94 139.13 6.47
G7 132.61 141.76 -0.99 142.75 9.14
G8 131.76 148.08 -0.96 149.03 16.31

@ |nvacuo result.

b Dynamically solvated model.

¢ A posteriori extracted solvent magnetisability anisogroprrection.
d Approximate electrostatic contributiod.

€ Total solvation-induced change.



Table S5: Calculated (B3LYP/def2-SVEC chemical shift (ppm) for model D. Results for equiv-
alent nuclei are given in groups. The numbering of groupsraratki refers to Figure 11.

Group/Nucleus &, vacuo® Ol 0,° Ol — %% sl — Gin vacuo®

Gl 147.62 141.00 -0.93 141.93 -6.62
C8 133.90 128.32 -0.89 129.22 -5.58
Cl4 135.54 130.92 -0.95 131.87 -4.63
G2 132.69 128.35 -0.90 129.25 -4.34
C3 133.63 129.78 -0.93 130.72 -3.84
G3 137.24 134.79 -0.98 135.77 -2.46
G5 131.29 132.89 -1.03 133.91 1.60
C4 130.58 132.38 -1.00 133.38 1.80
G9 142.13 144.18 -0.91 145.09 2.05
G7 120.29 122.69 -1.02 123.72 2.40
G6 161.40 164.34 -1.05 165.38 2.94
G10 131.22 134.27 -1.03 135.30 3.05
G4 139.31 14359 -0.91 144.49 4.28
G13 127.18 13251 -1.04 133.55 5.33
G12 132.90 139.74 -0.97 140.72 6.85
G111 132.66 142.07 -1.02 143.10 9.41
G8 137.25 148.77 -0.99 149.76 11.53

an vacuo result.

b Dynamically solvated model.

¢ A posteriori extracted solvent magnetisability anisoyroprrection.
d Approximate electrostatic contributiod.

€ Total solvation-induced change.



Table S6: Calculated (B3LYP/def2-SVEC chemical shift (ppm) for model C. Results for equiv-
alent nuclei are given in groups. The numbering of groupsraratki refers to Figure 11.

Group/Nucleud  dinvaco® Ol® [ O — 3° 0l — Sinvacuo'

Cl1 136.38 131.30 -0.89 132.19 -5.08
C13 145.47 140.66 -0.94 141.60 -4.81
C5 133.25 128.52 -0.94 129.46 -4.73
C10 133.27 129.06 -0.90 129.96 -4.21
C3 144.28 140.40 -0.94 141.34 -3.88
C12 127.23 12490 -0.91 125.80 -2.33
C19 130.75 130.77 -0.90 131.67 0.02
G3 162.05 163.39 -1.03 164.43 1.35
C6 130.13 131.62 -1.00 132.61 1.49
C15 120.19 122.72 -1.01 123.73 2.53
C4 139.54 142.82 -0.92 143.74 3.28
C7 118.92 12256 -1.02 123.58 3.64
G2 26.83 31.22 -1.05 32.27 4.38
C9 139.24 143.78 -0.92 144.70 4.53
Gl 48.40 53.19 -1.03 54.22 4.79
C20 155.01 160.02 -0.91 160.93 5.01
C22 133.35 139.14 -0.96 140.10 5.79
C23 129.23 136.03 -0.97 137.01 6.80
C24 125.27 132.22 -1.02 133.24 6.95
C25 131.57 138.77 -0.96 139.73 7.19
C8 132.02 148.37 -1.00 149.37 16.36
Cl4 131.45 148.30 -0.99 149.29 16.86
C21 117.28 134.31 -0.97 135.27 17.03

@ The practically chemically equivalent nuclei that are aged over, are C1-C27 and C16-C18.
b In vacuo result.

¢ Dynamically solvated model.

d A posteriori extracted solvent magnetisability anisogroprrection.

€ Approximate electrostatic contributiodg.

f Total solvation-induced change.
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Table S7: Calculated (B3LYP/def2-SVE)C chemical shift (ppm) for model B. Results for equiv-
alent nuclei are given in groups. The numbering of groupsraratki refers to Figure 12.

Group/Nucleud  dinvaco® Ol® [ O — 3° 0l — Sinvacuo'

C18 149.63 140.87 -0.97 141.84 -8.76
Cl6 137.94 131.13 -0.93 132.06 -6.81
C8 148.86 142.19 -0.97 143.16 -6.67
G3 140.67 134.18 -1.01 135.19 -6.49
C15 134.77 128.90 -0.95 129.85 -5.87
C10 134.87 129.61 -0.98 130.59 -5.26
G2 140.39 135.18 -1.02 136.20 -5.21
C24 135.41 130.38 -0.92 131.30 -5.03
G6 153.79 149.05 -0.91 149.96 -4.74
C17 131.59 127.83 -0.94 128.77 -3.75
C25 152.30 150.56 -0.90 151.46 -1.74
C2 144.42 142.84 -0.96 143.80 -1.58
G7 129.63 128.32 -0.98 129.30 -1.30
G5 134.16 13359 -1.05 134.63 -0.57
G4 134.07 133.82 -1.07 134.89 -0.25
Cc1 132.43 132.21 -1.04 133.25 -0.22
G9 127.51 127.69 -1.03 128.72 0.17
G8 133.98 13460 -1.04 135.64 0.62
C32 143.99 14491 -0.95 145.87 0.92
C12 121.63 122.78 -1.06 123.84 1.15
C20 122.16 123.31 -1.06 124.37 1.15
C9 140.86 142.28 -0.95 143.24 1.42
C28 133.74 136.29 -1.00 137.29 2.55
Cl4 141.11 143.79 -0.96 144.74 2.68
Gl 161.44 164.16 -1.08 165.24 2.73
C29 129.16 132.23 -1.09 133.32 3.07
c27 136.89 140.35 -1.01 141.36 3.46
C30 135.75 139.96 -1.03 140.99 4.21
C26 132.80 138.03 -1.00 139.03 5.24
C19 139.73 148.76 -1.02 149.78 9.03
C13 140.26 149.37 -1.04 150.41 9.11

@ The practically chemically equivalent nuclei that are aged over, are C1-C3, C21-C23, C33-C37, C4-C5-C6 and
C34-C35-C36.

b |n vacuo result.

¢ Dynamically solvated model.

d A posteriori extracted solvent magnetisability anisogroprrection.

€ Approximate electrostatic contributiod.

f Total solvation-induced change.
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Table S8: Calculated (B3LYP/def2-SVEC chemical shift (ppm) for model A. Results for equiv-
alent nuclei are given in groups. The numbering of groupsraratki refers to Figure 12.

Group/Nucleud  dinvaco® Ol® [ O — 3° 0l — Sinvacuo'

Cle 136.08 130.58 -0.97 131.55 -5.50
C8 145.46 140.26 -0.99 141.25 -5.20
C10 132.89 127.76 -1.02 128.78 -5.13
C18 146.31 141.49 -1.01 142.50 -4.82
G6 150.00 145.63 -0.93 146.56 -4.38
C15 132.74 128.87 -1.01 129.87 -3.88
C24 132.96 129.82 -0.94 130.77 -3.13
C17 128.89 125.79 -0.98 126.76 -3.11
G3 136.67 133.80 -1.06 134.85 -2.87
G2 136.48 133.82 -1.05 134.87 -2.66
C25 151.57 150.11 -0.93 151.04 -1.46
C2 143.35 142.30 -1.00 143.30 -1.05
C32 143.06 142.89 -1.01 143.90 -0.17
Ccl 130.91 131.03 -1.07 132.10 0.13
G9 150.40 150.75 -0.92 151.68 0.35
Cl4 140.04 140.63 -1.01 141.64 0.59
G7 126.60 127.30 -0.99 128.29 0.70
Gl 161.25 162.07 -1.10 163.17 0.82
G13 37.65 38.69 -0.99 39.67 1.04
G12 60.66 61.92 -0.93 62.85 1.26
G111 37.01 38.38 -1.00 39.38 1.37
G4 130.86 132.70 -1.11 133.81 1.84
G5 130.91 132.84 -1.08 133.92 1.93
C12 119.39 121.45 -1.08 122.53 2.06
G8 129.37 132.03 -1.00 133.02 2.66
G10 45.41 48.08 -0.91 48.99 2.66
C20 120.13 123.03 -1.09 124.12 2.90
Gi4 38.28 41.27 -0.91 42.18 2.99
C9 139.69 142.70 -0.99 143.69 3.01
C30 133.03 136.28 -1.08 137.36 3.26
C28 131.04 136.01 -1.01 137.01 4.96
C29 125.67 131.14 -1.11 132.25 5.47
c27 134.36 139.99 -1.03 141.01 5.62
C26 128.59 137.68 -1.02 138.69 9.09
C13 137.99 148.36 -1.04 149.40 10.37
C19 137.45 148.16 -1.06 149.22 10.71

a See the footnota in Table S7.

b In vacuo result.

¢ Dynamically solvated model.

d A posteriori extracted solvent magnetisability anisogroprrection.
€ Approximate electrostatic contributiod.

f Total solvation-induced change.
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Table S9: Calculated (def2-SVBJC chemical shifts (ppm) for perylene with different methods
in thein vacuo model. Results are given for groups of equivalent nucleie Téference (Ch)
shielding constants are (in ppnd;es = 20132, 19839, 19562 and 1933, with HF, BHandHLYP,
B3LYP and BLYP, respectively.

Grougt HF BHandHLYP B3LYP BLYP

G1 138.72 140.04 138.87 137.33
G2 133.30 134.66 133.45 131.90
G3 136.05 137.84 136.98 135.56
G4 130.79 131.72 130.48 128.75
G5 123.63 124.20 122.74 120.86
G6 129.11 129.61 128.20 126.38

a See Figure 5 of the main article.



13

Table S10: CalculatetfC chemical shift (ppm) for model B with different basis setsl shell
thicknesses at the B3LYP level. Results for equivalenteilarie given in groupsores = 19562
and 19030 ppm with def2-SVP and def2-TZVP, respectively.

Shell thickness In vacuo 35A 5A
Group def2-SVP def2-TZVP def2-SVP def2-TZVP def2-SVP
Gl 140.39 148.8 138.53 150.41 138.34
C2 144.42 155.53 151.36 163.01 151.10
G3 134.07 140.52 132.50 142.45 132.80
C8 148.86 156.26 148.74 160.14 148.79
C9 140.86 149.77 145.07 156.80 145.62
Cc10 134.87 143.13 130.64 141.75 130.34
Cl1 132.43 140.29 128.91 138.64 128.85
C12 121.63 128.61 119.73 128.85 119.02
C13 140.26 147.20 147.31 154.05 147.55
Cl4 141.11 150.13 137.34 146.31 138.02
C15 134.77 143.15 124.79 134.70 124.32
C16 137.94 146.93 127.82 139.33 127.80
C17 131.59 139.48 133.24 144.31 132.46
C18 149.63 157.37 138.30 148.14 136.98
C19 139.73 146.24 148.52 158.07 148.20
c20 122.16 129.21 129.43 138.03 128.76
c21 161.50 172.97 166.89 175.17 166.95
C23 161.37 172.65 166.56 176.93 166.58
C24 135.41 143.61 133.51 145.22 133.80
C25 152.30 162.72 141.14 152.33 142.71
C26 132.80 138.32 130.28 139.36 130.87
Cc27 136.89 144.77 140.86 145.15 141.88
C28 133.74 139.81 136.54 145.26 138.13
C29 129.16 135.05 127.09 139.69 127.17
C30 135.75 143.32 138.11 150.82 138.43
C32 143.99 155.05 148.86 162.12 149.27
G2 140.67 149.07 136.06 149.56 136.04
G4 134.16 140.69 133.53 142.31 133.26
G5 153.79 166.60 149.97 164.29 149.63
G6 129.63 137.34 126.73 137.66 126.72
G7 133.98 140.91 131.23 141.77 131.64
G8 127.51 133.28 126.68 135.36 127.76

x See Fig. 12 of the main article.
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Table S11: Calculated first four and five singlet excitedestatergies in each of the relevant
irreps of perylene up te.e(HOMO) 5.11 eV and acetonitrilen vacuo. The magnetically allowed
excited states and corresponding irreps at which the miagin@hsition dipole moment operates

in, are given.

System Perylene CiEN

Point group State Energy (eV) Pointgroup State Energy (eV)

Do 1Byg 3.69 Gy 1A, 7.95
2Byg 4.03 2A 11.26
3By 4.12 3 12.23
4By 4.62 4A 14.64
1Byy 5.79 1E 8.25
2Byy 6.44 2E 9.29
3By 7.27 3E 9.42
4Byy 7.60 4E 11.33
5By 7.62 5E 12.22
1By 5.77
2By 6.46
3Bzy 7.61
4Bzy 7.63
5B3y 7.93
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Table S12: The calculated singlet excited state energieés tig(HOMO) values 551, 567 and
5.43 eV of perylene. The perylene molecule was dissolved itoadele in the MD snapshot
numbers 103, 457 and 735.

Snapshot number
State 103 457 735

Al 262 246 2.56
A2 3.56 3.38 3.48
A3 3.86 3.58 3.67
A4 3.94 3.72 3.83
A5 403 3.98 3.93
A6 419 401 4.02
A7 439 432 4.07
A8 447 436 4.21
A9 448 469 4.32
A10 4.73 4.85 4.36
A1l 481 4.95 437
Al2 497 496 4.43
Al3 512 498 4.56
Al4 523 5.00 4.62
Al15 525 5.09 4.68
Al6 5.28 5.17 4.70
Al7 531 520 4.74
Al8 533 524 4.87
Al9 536 525 4.88
A20 540 5.27 494
A21 541 529 499
A22 543 529 5.03
A23 544 533 5.04
A24 546 535 65.15
A25 547 539 515
A26 548 541 522
A27 551 542 5725

A28 - 547 5.26
A29 - 547 531
A30 - 549 5.33
A31 - 552 5.35
A32 - 554 5.40
A33 - 555 543
A34 - 558 543
A35 - 559 -
A36 - 560 -
A37 - 562 -
A38 - 563 -
A39 - 564 -
A40 - 567 -
A4l - 567 -

Ad2 - - -




Table S 13: XYZ coordinates of the peryleng
snapshots 103, 457 and 735.
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